Increased platelet aggregation and production of platelet-derived microparticles after surgery for upper gastrointestinal malignancy.
Since platelet function is known to play a major role in arterial thrombosis, we investigated postsurgery alterations in platelet function that might predispose patients with upper gastrointestinal malignancy to postoperative thrombotic complications. Shear-induced platelet aggregation (SIPA) in platelet-rich plasma was measured in 23 patients who elected to undergo abdominal surgery. Measurement was done by cone-plate viscometer under low shear stress (12 dyn/cm(2)), a physiological condition, and under high shear stress (108 dyn/cm(2)), a pathological condition that simulates in vivo conditions such as those in stenotic arteries. Platelet microparticle (PMP) formation was analyzed by flow cytometry. Plasma von Willebrand factor (vWF) was also measured. SIPA under high shear stress was significantly enhanced from 44.0 +/- 13.4% preoperatively to 69.5 +/- 15.8% on postoperative day (POD) 1, and it returned to preoperative levels on POD 14. PMP formation under high shear stress was enhanced before surgery (140.8 +/- 38.7%) compared to that under a static condition, and the enhancement was further augmented on POD 1 (219.1 +/- 49.3%). The enhancement of SIPA and PMP formation had no association with disease stage. vWF levels increased significantly on POD 1. Exogenous vWF augmented SIPA and PMP formation under high shear stress, and this augmentation was inhibited by anti-vWF antibody. Because PMPs are highly procoagulant, increased SIPA and PMP formation induced by surgical intervention possibly contribute to thrombotic complications. Blockage of platelet interaction with vWF may prevent arterial thrombus formation perioperatively.